zarow, 1994; Subramani, 1993).
For all three organelles, the available pathways seem traffic is not only important for distributing lipids from their sites of synthesis, but also for adjusting the surface to operate in parallel (but see, for example, Lithgow et al., 1995). Although most proteins are routed preferenarea of any particular membrane according to need. Lipids travel between organelles by different mechatially into one of the targeting pathways, they are at least partially redundant, because most proteins can nisms. The lipid flux between the organelles that comprise the endocytic and secretory pathways involves the be targeted, albeit often inefficiently, by an alternative route. Yeast cells, for example, can live in the complete vesicle-mediated transport mechanism by which these organelles communicate, as lipids are an integral conabsence of SRP and SRP receptor, although the cells grow more slowly (Hann and Walter, 1991; Ogg et al., stituent of the membranes of the vesicles. For the movement of lipids between organelles that are not con-1992). Therefore, functional redundancy can provide a fail-safe mechanism, in case one pathway fails or one nected by vesicular transport (i.e., the ER, mitochondria, and peroxisomes), specialized lipid transport pathways pathway becomes saturated under certain physiological conditions. In these situations, cross-talk between the are required. Voelker, 1985) . PE is then transported back to the ER, where it can be converted to PC by PE-methyltransare required to deliver proteins to specialized translocation apparatuses, because most targeting routes seem ferase. Surprisingly, in permeabilized mammalian cells, the transport of PS from the ER to the mitochondria to converge at common translocation components in the respective membranes (e.g., the Sec61p complex in exhibits no sensitivity to dilution (Voelker, 1990 ). This and similar experiments suggest that the transport the ER, and Mas22p, Isp42p, Mim44p, and other associated proteins in the mitochondrial inner and outer memmechanism does not involve soluble lipid transfer proteins or small diffusible vesicles (Voelker, 1993) . ER subbranes) (Pfanner et al., 1994; Rapoport, 1992 Liao et al., 1991) . Interestingly, the 1994), and a dedicated transcription factor or factors likely to interact with the ORE. How the oleate signal is transcriptional activation of CIT2 also occurs in cells that are lacking other enzymes of the TCA cycle and in sensed by the cell is still unknown; it could involve either a bona fide signal transduction pathway that initiates cells that are generally defective in respiration (i.e., rho o cells) (Liao et al., 1991) . Therefore, the loss of mitochonfrom the cell surface (or from the cytosol after uptake of the nutrient), or, in the simplest scenario, oleate might drial respiratory function must produce a signal that is responsible for mediating the increase of CIT2 tranbind directly to the transcription factor to cause its activation. In mammalian hepatocytes, peroxisomal biogenscription.
Activation of CIT2 in response to decreases in mitoesis is regulated by a mechanism that resembles this latter possibility. A variety of extracellular ligands bind chondrial function requires a specific promoter element (UAS r , for upstream activating sequence, regulatory) and to a set of transcription factors, termed the peroxisome proliferator-activated receptors (PPARs), that are part two trans-acting factors, encoded by RTG1, whose product is a transcription factor, and RTG2, whose prodof the steroid receptor family (Green and Wahli, 1994). 
Binding of these ligands activates the PPARs and leads uct is a protein as yet unknown in function (

